RWTHAACHEN

e

Searchor Diffuse Neutrino Emission
from the GalactidRlanewith / Yearsof
ceCiB®ata

Christian HaackRWTH Aachen University
Jon Dumm, Stockholm University

IPA 2017, 05/08/2017

Bundesministerium f
fiir Bildung 7 HELMHOLTZ

und Forschung . | GEMEINSCHAFT
Institute Ill B

Allianz fur Astroteilchenphysik



RWTHAACHEN
IceCube

Outline ;

AGalacticCosmidRays
ASearchor diffuse galactichy emission

ASummary & onclusion
. ,')&&; R e e £

05/08/2017 Christian Haack 2



GalacticCosmidRays

i

IceCube



GalacticCosmicRays e

A Supernovaemnantsare main ~ o
candidatedor galacticCRproduction %

APropagation omalacticscaleds = e

modelledby energydependent
diffusionmodels

A Conventionamodelsassumespatially
constantdiffusioncoefficcient

ADyringpropagationprotonsinteract
with materialnearthe sourceor
Interstellar gas

Alnteractionsproducepionswhich
decayinto ' andA

[Hiffuse! / Aemission ~_Counts /bin -

B [ s
1 10 100 1000

05/08/2017 Christian Haack 4



GalacticCosmicRays e

A Supernovaemnantsare main ~ G
candidatedor galacticCRproduction %

APropagation omalacticscaleds e e

modelledby energydependent
diffusionmodels

A Conventionamodelsassumespatially
constantdiffusioncoefficcient

ADyringpropagationprotonsinteract
with materialnearthe sourceor
Interstellar gas

Alnteractionsproducepionswhich
decayinto ' andA
[Hiffuse! / Aemission
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Fermi Diffuse Model ;

- Ackeimaniel al 701240766 AFermi LAProvidesa full model
for galactic' emission

AModellingof CRinjection,
transportandinteractionwith
Interstellar matter
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explainingthe total diffuse
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ModellingGalactidNeutrinos ;

ADiffusegalactic' and Aare createdby
~ -decays> Samespatialdistribution

ASimplemodel
Spatial“ -componentof Fermi diffuse
I backgrounamodel
EnergyO powerlaw

ANo predictionfor flux normalization
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Sophisticatedviodels ;

DanieleGaggercet al2015ApJL815L25

lceCube, full—sky analysis
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AModel by Gaggercet. al.
providesconsistentpicture of A N
and’ diffuseemission

ABasedon+ 2 CRdiffusion
model Assumediffusion

coefficientdependingon __
galiocentricradiug -

ADevelopedo solveproblemsof
conventionalpropagation
modelso S dVHafroexcess L
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[hAmeasurementanprovidevaluable
Insightinto CRinjection, propagationand
Interactionmechanism
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ThelceCubeNeutrino Observatory |
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ACherenkowetectorat the lceCube Lab -
geographicSouth Pole o My i
A5160 Di%ital OpticalModules (PMT | i I'W
with onboarddigitization) l";ﬂ’;i' (ceCube Array |
A86 Strings in depth of 1450mto ||!;i' e
2450m il
A125mstringspacing i
ADetectionPrinciple Cherenkov DB phiinbni

480 optical s

emissionof secondaryparticles
producedby A-interactionin or
nearthe detector

AEnergythreshold~10GeVwith
Deepggtorae W
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Backgroundeductiontechniques ;

Two Strategies
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RecenticeCubeResults .

~ IceCube Preliminary

A Latest,most precisecharacterizatiorof the
astrophysical flux usingsixyearsof data
In Astrophys.J833 (2016ho. 1, 3

ANo associatech point sourcesound

AResultisin tensionto other IceCube
analyseg3 comparedto globalanalysis
basedmainlyon lower energies

AMight be anindicationfor second
componentin neutrino spectrum
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